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Description 

This invention relates to a propylene polymer composition having excellent crystal! inity. 
A polypropylene is a synthetic resin which has high rigidity and mechanical strength but of which rate 
of crystallization is relatively slow. In some applications, therefore, its crystallinity after molding is low and 
its rigidity is reduced accordingly. Or because of the formation of relatively large spheru ites molded 
articles of the polymer have inferior transparency and may have a debased commercial value. 

Some attempts have been made heretofore to improve the crystallinity and transparency of 
polypropylene. For example, it is known that when an aluminum or sodium salt of an aromatic carboxylic 
acid (Japanese Laid-open Patent Publication No. 80329/1983) or an aromatic carboxylic acid, an aromatic 
metal phosphate or a sorbitol derivative (Japanese Patent Publication No. 12460/1980 and Japanese 
Laid-Open Patent Publication No. 129036/1983) is added, it becomes an agent for forming a crystal nucleus 
(to be referred to as a nucleating agent), and reduces the aforesaid problem. Among these nucleating 
aqents the sorbitol derivative exhibits a particularly good nucleating effect, but is limited in its use because 
75 it bleeds out from the resin to contaminate rolls during film formation and give an offensive odor during 
processing The aluminum salt of an aromatic carboxylic acid which is frequently used in general acts as a 
nucleating agent, but has a very small effect of improving the transparency of the polypropylene. 
Furthermore, a film formed from a polypropylene containing this aluminium salt develops numerous 

20 V °' d Japanese Patent Publication No. 32430/1970 describes that to improve the transparency of 
polypropylene, a three-component copolymer is prepared by copolymerizing propylene, an a-olef.n having 
4 to 18 carbon atoms and 3-methylbutene-1 . The transparency of this copolymer is still unsatisfactory. Even 
when such a 3-methylbutene-l copolymer is blended with a polypropylene, the effect of improving the 
transparency of the polypropylene is unsatisfactory. 

25 LU— A— 68975 discloses the making of a composition of 100 mols of a polyolefin, which can be 
polypropylene, mixed with 0.4 to 0.8 mols of a polar polymer, e.g. derived from a monomer of vinyl or 
vinylidene chloride, vinyl acetate, vinyl or acrylic alcohol or a vinyl ester, or various acrylic compounds; a 
radical catalyst is also added and the mixture is heated so that the two polymers react; the product has 
improved transparency. There is no suggestion of use of a polymer of a cycloalkane compound as m the 

30 present invention, wherein it is not necessary to react the two components to obtain improved 

^"The present inventors have made extensive investigations, and have found that the crystallinity ana- 
transparency of a polypropylene can be improved by blending a crystalline polypropylen ej/v^a vinyl 
„ cycloalkaline polymer. This discovery has led to the present invention. 

35 - According to thts lnvention, there is provided a crystalline polypropylene composition comprising a 

blend of a crystalline propylene polymer with a polymer of a vinyl cycloalkane having at least 6 carbon 
atoms, said composition containing 0.05 weight ppm to 10,000 weight ppm of the vinyl cycloalkane un.t. 
The drawing shows a schematic vertical section of a pressing device to mold sample sheets for the 

<to measurement of optical properties. 

The term crystalline polypropylene, as used in this invention, denotes a homopolymer of propylene or 
a random or block copolymer of propylene with another a-olefin having 2 to 18 carbon atoms. Examples of 
another a-olefin having 2 to .18 carbon atoms include ethylene, butene-1, pentene-1, hexene-1 and 
octene-1. The amount of another a-olefin which is copolymerized with propylene can be up to 50 mole% 

45 per mole of propylene. 

The term vinyl cycloalkane polymer denotes a homopolymer of a vinyl cycloalkane having at least 6 
carbon atoms or a random copolymer of the vinyl cycloalkane with a small amount (i.e., up to 20 mol% per 
mole of the vinyl cycloalkane) of another vinyl cycloalkane or an a-olefin or a block copolymer of the vinyl 
cycloalkane with an a-olefin. Examples of the a-olefin which is copolymerized with the vinyl cycloalkane are 

so a-olefins having 2 to 8 carbons such as ethylene, propylene and butene-1. The vinyl cycloalkane block 
copolymer denotes a copolymer of the vinyl cycloalkane with various a-olefins obtained by multi-step 
polymerization, for example (1) a copolymer obtained by polymerizing the vinyl cycloalkane in a first step 
and homopolymerizing propylene in a second step, (2) a copolymer obtained by polymerizing the vinyl 
cycloalkane in a first step and random copolymerizing propylene with another a-olefin in a second step, 

55 and (3) a copolymer obtained by homopolymerizing propylene in a first step, polymerizing the vinyl 
cycloalkane in a second step, and homopolymerizing propylene or copolymerizing propylene with another 
a-olefin in a third step. Of these vinyl cycloalkane polymers, the block copolymers are preferred, and the 
block copolymers of the vinyl cycloalkane with propylene as shown in (1) to (3) are more preferred. 
Examples of th vinyl cycloalkane having at least 6 carbon atoms used to prepare th vinyl cyclalkane 

60 polymer include vinyl cyclobutane, vinyl cyclopentan , vinyl-3-methyl cyclopentane, vinyl cyclohexane, 
vinyl-2-methyl cycloh xane, vinyl-3-methyl cyclohexane and vinyl norbornane, with vinyl cyclopentane 
and vinyl cyclohexane being preferred. Examples of another vinyl cycloalkane to be copolymerized with the 
vinyl cycloalkane ar those listed above for the vinyl cycloalkane. 

In order to obtain th improving eff ct without changing the inherent prop rties of the crystalline 

65 polypropylene, the content of the vinyl cycloalkane unit in the crystalline propylene polymer composition 
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of this invention should be 0.05 to 10,000 weight ppm, preferably 0.5 to 5,000 weight ppm, more preferably 
0.5 to 1,000 weight ppm. 

The crystalline polypropylene and the vinyl cycloalkane polymer used in this invention can be 
conveniently produced by using a catalyst system composed of a titanium compound and an 

5 organoaluminum compound. That is, homopolymerization of propylene or the copolymerization thereof 
with another a-olefin may be carried out by known polymerization methods, for example, by slurry 
polymerization in a hydrocarbon solvent such as hexane or heptane, bulk polymerization in liquefied 
propylene, vapor-phase polymerization in a propylene gas, etc. The copolymerization of propylene with 
another a-olefin may be random copolymerization or block copolymerization. The polymerization 

w temperature is 20°C to 100°C, and the polymerization pressure is atmospheric pressure to 60 kg/cm 2 -G. 
Further, the homopolymerization of the vinyl cycloalkane or its copolymerization with another vinyl 
cycloalkane or with an a-olefin may be carried out preferably in the presence of a polymerization solvent. 
Suitable polymerization solvents include the above vinyl cycloalkane monomers themselves and 
hydrocarbons such as butane, hexane, heptane, benzene and toluene. The polymerization temperature is 

is 20°C to 100°C, and the polymerization pressure is atmospheric pressure to 60 kg/cm 2 -G. Examples of the 
titanium compound are the titanium trichloride catalysts sold by Toyo Stauffer Co., Ltd., Toho Titanium Co., 
Ltd., and Marubeni-Solvay Co., Ltd. The catalysts comprising magnesium compounds and titanium 
compounds supported thereon which are described in, for example, Japanese Laid-Open Patent 
Publication Nos. 59916/1982 and 133408/1980 may also be conveniently used. 

20 

The organoaluminum compound is preferably an alkyl aluminum compound represented by the 
following formula: 

AIX a R 3 _ a 

25 

wherein X represents a halogen atom, an alkoxy group or a hydrogen atom, R represents an alkyl group 
having 1 to 18 carbon atoms, and a is a number represented by 0=a<3. Specific examples of the 
organoaluminum compound include AI(CH 3 ) 3 , AI(C 2 H 5 ) 3 , AI(C 2 H 5 ) 2 CI, AI(C 2 H 5 ) 2 Br, AI(C 2 H 5 ) 2 (OC 2 H 5 ), 
AI(C 2 H 5 ) 2 (OC 4 H 9 ), AI(C 2 H 5 )(OC 4 H 9 ) 2 , AI(C 2 H 5 )CI 2 . AI(C 4 H 9 ) 3 , AI(C 4 H 9 ) 2 CI, AI(C 6 H 13 ) 3 , AI(C 6 H 13 ) 2 CI and mixtures 
3Q thereof. 

To improve the stereoregularity of the crystalline polypropylene or the vinyl cycloalkane polymer, it is 
possible to add an electron donor such as a carboxylic acid ester, phosphoric acid ester or silicic acid ester 
during the polymerization. 

The crystalline polypropylene and the vinyl cycloalkane polymer can be blended by methods usually 
35 employed in blending a-olefin polymers. Specifically, the powders of the two polymers, the pellets of two 
polymers, or a powder of one polymer and pellets of the other polymer may be mixed in a Henschel mixer 
or the like, and melted and kneaded by a Brabender. a roll, a Banbury mixer, a granulator, etc. 

As required, any types of additives normally incorporated in polypropylenes, such as heat and light 
stabilizers, antistatic agents, antioxidants, carbon black, pigments and flame retardants, may be added to 
40 the crystalline propylene polymer composition of this invention. Furthermore, the composition of this 
invention may be mixed with another polymer such as low-density polyethylene, high-density 
polyethylene, polybutene or EP (ethylene/propylene) rubber and filler such as mica and talc. 

The crystalline propylene polymer composition of this invention may be molded into a variety of 
products such as sheets, films, containers and fibers by known techniques such as injection molding, 
45 pressure forming, vacuum forming, extrusion molding, blow molding and stretching. 
The following examples illustrate the present invention. 

The various properties including the melt index, light scattering index (LSI), haze, gloss, [qL and 
crystallization temperature shown in these examples were measured by the following methods. 

50 (1) Melt index: 

Measured in accordance with JIS K-6758. 

(2) [nl: 

Measured at 135°C in tetralin using an Ubbelohde's viscometer. 

55 

(3) Crystallization temperature: 

Measured at a temperature falling speed of 4°C/min. by means of a differential scanning calorimeter 
(DSC). 

60 (4) Light scattering index (LSI): 

Measured by an LSI tester made by Toyo Seiki K.K. (receiving scattering transmitting light of 1.2° to 
3.6°). 

(5) Haze: 

65 Measured in accordance with ASTM D1003. 
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(6) Gloss: 

Measured in accordance with ASTM D532-53T. 

(7) Total tight transmittance: 
Measured by ASTM-D1746-62T. 

<8> Tnrs^^sheet was immersed in dimethyl phtha.ate. and its internal haze was measured in 
accordance with ASTM D1003. 

<9> '^pie'sheet 1 ^merTed in dimethyl phtha.ate. and its interna, tota. light transmittance was 
measured in accordance with ASTM D1745-62T. 

" <10) Mea'uTed'nfccordance with ASTM D790-66 on a samp.e having a thickness of 5.0 mm obtained by 

C ° mP sZTs ^^"f^^^^^ P-Perties <4, to (9) were prepared in accordance 
with tnTpSsinrtemperafure. pressure and time conditions indicated in JIS K-6758 by us.ng the pressmg 
« See show^ in 9 the dewing, i.e. a resin sample was put into a space surrounded by a 1 mm-th.ck stainless 
Jate 1 and a 1 mm.,hick aluminum plate 2 and then pressed to prepare the sample sheet. The numerals 3 
designate 1 mm-thick stainless steel plates at the top and base. 

25 M> a <rj!!fho<;i«! of a cooolvmer of vinyl cyclohexane and propylene: 

To 00 ml of dehydrated and purified n-heptane were successively added 1 .95 g of tnethyl aluminum 
K7S mo of ethvl D-anisate and 6 0 g of a titanium compound catalyst synthes.zed .n accordance with 
Ixai 1 of ^Lnese La!dSSen Parent Publication No. 59916/1982. The mixed solution was then heated 
fo 50«C anS then 5? ml of vinyl cyclohexane was added. The vinyl cyclohexane was polymenzed for 15 

*» minute ^ resulting polymer slurry was washed four times with 200 ml of n-heptane to remove the 
uTeacL Ivinylcyc ohexane. triethyl aluminum and ethyl p-anisate. The n-heptane was removed from the 
washed a*ve sK K distillation under reduced pressure to obtain 7.8 g of a powder of polyvmy 
c7cShexane containing the active cata.yst. The amount of polyvinyl cyc.ohexane formed was 0.30 g per 

fusing i^golt^ 
methyl po?uaif and 1500 miof n-heptane. propylene was polymerized in a 5-liter stainless steel autoclave 
a temperature of 70°C under a pressure of 6 kg/cm 2 -G for 40 minutes using hydrogen in a concentration 
of 1 5% bv volume After the polymerization. 50 ml of n-butanol was added to stop the polymer.zat.on. The 
do vmer slurry was taken out and filtered to separate the polymer powder from the solvent. The polymer 
polymer slurry was laKen ou. hydrochloric acid and then with methanol unt.l the washmgs 

Kme n£r3 iX ple^a TJrieVand t^enweighed. Its amount was found to be 840 B Th. amount of 
propane ^polymerfzeS was 1030 g per gram of the titanium compound cata.yst. The powdery ^opo^mer 
hid anTnl of 1 93 dl/g The vinyl cyclohexane unit content of the copolymer powder calculated from the 
amount 1 o v Lyf cyc.ohexane polymerized per gram of the titanium compound cata.yst. was 290 we.ght 



35 



40 



45 



SO 



55 



ppm. 



(2) PreDaration of a propylene polymer composition and a molded article: 

One hundred parts by weight of propylene homopolymer having a melt index of 1.0 was mixed w.th 
0.5 part by weight SfThe copolymer prepared in (1) above. 0.2 part by weight of BHT (2£ 
hydraxytLene) and 0.05 part by weight of calcium stearate as stabikzers and 0.05 _part by wa ght o 
Iraanox" 1010 (antioxidant made by Ciba-Geigy AG; tetrab.slmethylene - 3(3.5 - di t butyl 4 
hydroxypheny. propionatelmethane) by a Henschel mixer. The mixture was pellet. zed by a usual m thod 
S an extruder having a screw diameter of 40 mm. The pellets were melted and pressed by a hot 
^stforming machine kept at 230°C. and then cooled by a cold press having water at 30'C circulated 
EheSthrouqh to form a sheet having a thickness of 1 mm. The press sheet was qu.te odor-free, and had a 
haze of 63 0% an LSI of 0.2% and I gloss of 95%. The composition had a crysta.l.zat.on temperature of 



126.8°C. 

Examples 2 to 4 



Example 1 was repeated except that the amount of the vinyl cyclohexane copolymer bl nded was 
changed to 1 part by weight (Examp. 2). 2 parts by weigh, (Example 3) or 10 parts by we.ght (Example 4). 
The crystallization Temperatures. LSI and haze values of the products are shown .n Table 1. 

es C0 7orcompari a son P,e the haze. LS.. gloss and crysta.lization temperature of a press sheet of pr py.ene 
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homopoiymer in the absence of the copolymer obtained in Example 1-0) were measured. They were 
52.5%. 40.5%, 74%, and 116.5°C, respectively. 

TABLE 1 



5 


Example (Ex.) 
or comparative 
example {CEx.) 


Content of 
polyvinyl 
cyclohexane 
(wl. ppm) 


Crystallization 
temperature 
<°C) 


LMirerence in 
crystallization 
temperature 
(°C) 


i m nf 

haze and 
gloss 
(%) 


JO 


Ex. 1 


1.5 


126.8 


10.3 


63.2 




Ex. 2 


3 


127.0 


10.5 


55.0 




Ex. 3 


6 


126.6 


10.1 


51.0 


75 


Ex. 4 


29 


130.0 


13.5 


37.5 




CEx. 1 




116.5 




93.0 



The data given in Table 1 demonstrate that the polyvinyl cyclohexane-containing polypropylene has a 
high crystallization temperature, a marked small light scattering intensity of the transmitted light and 
excellent transparency. 



Examples 5 and 6 

25 To a mixture of 10 ml of n-heptane and 5 ml of vinyl cyclohexane were added 0.157 g of titanium 
trichloride (a product of Marubeni-Solvay Co., Ltd.) and 0.3 g of triethyl aluminum, and the vinyl 
cyclohexane was polymerized at 50°C for 45 minutes. The polymerization was stopped by adding 
methanol. The product was washed with HCI-methanol to give 2.5 g of polyvinyl cyclohexane. The resulting 
polyvinyl cyclohexane (0.1 g in Example 5, and 0.01 g in Example 6) was dissolved in 20 mi of carbon 

30 tetrachloride. The solution was uniformly impregnated in 20 g of a powder of propylene homopoiymer 
having a melt index of 27. The carbon tetrachloride was then removed by drying under reduced pressure. 
The residue was kneaded by a roll with the same proportions of the stabilizers and antioxidant (BHT, 
calcium stearate and lrganox R 1010) was used in Example 1. The optical properties and crystallization 
temperature of the resulting propylene polymer composition were measured. The results are shown in 

35 Table 2 together with the values for propylene homopoiymer without the blending of polyvinyl 
cyclohexane (Comparative Example 2). It is seen that the blends of a homopoiymer of vinyl cyclohexane 
and propylene homopoiymer also exhibited improved transparency and gloss. 

TABLE 2 

ao Content of 

Example (Ex.) polyvinyl Crystallization 

or comparative cyclohexane temperature Haze LSI Gloss 

example (CEx.) (wt.ppm) (°C> (%) (%) (%) 



45 


Ex. 5 


5,000 


130.9 


63.5 


1.6 


85 




Ex. 6 


500 


129.9 


60.4 


0 


88 




CEx. 2 




120.6 


66.0 


27 


71 



Comparative example 3 

A copolymer of 4-methylpentene-1 and propylene was synthesized as in Example 1 except that 
4-methylpentene-1 was used instead of vinyl cyclohexane. 

One hundred parts by weight of the propylene homopoiymer having a melt index of 27 shown in 

55 Comparative Example 2 (crystallization temperature: 120.6°C, haze: 66%, LSI: 27%, gloss: 71%) was mixed 
with 0.5 part by weight of the above copolymer to give a propylene polymer composition containing 122 
ppm of 4-methylpentene-1 unit. A pressed sheet formed from this composition had a haze of 71.4%, an LSI 
of 20.0%, a gloss of 75% and a crystallization temperature of 122.0°C. The difference of this crystallization 
temperature from that of the propylene homopoiymer was 1 .4°C. It was found that poly-4-methylpentene- 1 

60 hardly showed a nucleating action and did not show a substantial improvement of the transparency of the 
propylene polymer. 

EXa To 20 7 ml of dehydrated and purified n-heptane w re successively added 0.6 millimole of diethyl 
65 aluminum chloride and 1.10 g of the titanium trichloride catalyst (a product of Marubeni-Solvay Co.. Ltd.). 
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The mixed solution was heated to 60°C. Then, 10 ml of vinyl cyclohexane was added and polymerized for 15 
minutes There are obtained a catalyst containing 1.26 g of polymerized vinyl cyclohexane per gram of the 
titanium trichloride catalyst. Propylene was homopolymerized in the same way as in Example 1 using the 
result^ catalyst and diethyl aluminum chloride to give polypropylene containing 0.14% by weight of vinyl 

CVC, re X res e umn g a ctoTrner M*l*n by weight, was added to 100 parts by weight of propylene 
homopo.yme haling^ melt index of 0.5 (crystallization temperature: 118 3«C a 1 mm-th,c : pressed .heat 
orepared from the propylene homopolymer had a haze of 54.3%. an LSI of 41.0% and a gloss of 69 J), and 
fhe same stabilizers and antioxidant as in Example 1 were added. They were kneaded by a Brabender to 
aive a cVstal ne propylene polymer composition containing 7 weight ppm of the vinyl CYclohexane 
pXm^ The composition had a crystallization temperature of 130.2'C which was higher by 11.9 Cthan 
tha^Tf the propylene homopolymer. A 1 mm-thick press sheet prepared from the composition showed a 
haze of 50.1%. an LSI of 2.0% and a gloss of 80%. respectively. 



'5 Example 8 



A oroovlene copolymer having an (nJ of 6.0 dl/g and containing 2.22% by weight of vinyl cyclohexane 
unit t^prodlced in^ the same way as in Example 7 by polymerizing 4.88 g of vinyl cyclohexane per gram 
o F mrtitanfum trichloride catalyst in a first step and homopolymerizing propylene in a second step. The 
tlo*"ocZX™<(2% by weight) was blended with 98% by weight of the same propylene homopolymer 
20 Mlt 5 ) as usedTn ^Example 7 in the same way as in Example 7 to give a propylene polymer cornposition. 
The optical properties o* the composition were measured and the results are shown ,n Table 3. 

CO To7 C ompa^sr^ach O ru 1 n 0 a composition composed of the propylene homopolymer and . propyl.™ 
For comparison, in i eacn run „ y compounds shown in Table 3 polymerized per gram 

25 ^^iuSSnS eS^w»"ni?nSrSe 2™ way as in Example 7 except that the aforesaid 

instead of vinyl cyclohexane. The optica, properties of the composition were 
measured, and the results are shown in Table 3. 

30 COm .n a ea a ch runTel'me procedure as in Example 7 was repeated except that al.y.benzene or styrene was 
used"ns"ead of vinyr^ohexane. and when allylbenzene or styrene was polymerized, tnethyl aluminum 
^^SS^SSLo^ aluminum ch.oride. The optica, properties of the resulting composition were 

* FOSSILS: ^^Co^p^ Examp.es 4 -4 show that even though a 

mele'y contained in polypropylene, the optica, properties of the po.ypropy.ene cannot be .mproved. 
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Example 9 . . 3mn|( , . (1 , DrODV | en e copolymer containing 0.72% by weight of a vinyl 

In the same way as in Example 1-0). a P r °PY' e " e ^7°' V ™ r qram o{ the titanium compound was 

Comparative example 15 . Kw ,»„ 0 rnnlpnl as the composition of Example 9 was prepared by 

A composition having the same ethylene c °"""; ^ r he h ~^° a melt index of 2.0 with the same 
blending 10% by weight of a S*™? opl t Ca i properties of a pressed sheet 

propylene/ethylene random copolymer used f ™ s % r £ shown jn Table 5. 

,0r ™VStr g SS3S h W ad e a SSS^S. -an the composition of Example S containing 
polyvinyl cyclohexane. and exhibited poor transparency. 

titanium trichloride catalyst in a second step. 
25 Copolymer (A)-2 . amoU nt of 0 31 g per gram of the titanium 

titanium trichloride catalyst in a second step. 
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TABLE 4 



Copolymer 
(A) 



35 
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(A)-2 20 

(A)-3 20 

(AM 20 

(AM 70 

(A)-2 20 

(A)-2 70 

(A)-3 20 

(A)-3 70 

(AM 20 

(A)-2 
(A)-3 20 



Propylene 
homopolymer 



Unit: % by weight 

Propylene/ Propylene/ 

ethylene butene-1 
copolymer copolymer 
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It is seen from the above results that the propylene polymer compositions containing polyvinyl 
cvclohexane had excellent rigidity and optical properties. On the other hand, the compositions containing 
Dolv-3-methylbutene-1 or poly - 3 - methylpentene - 1 showed some improvement in rigidity, gloss and 
transmittance. but had a large haze, and therefore, was unsatisfactory for practical application. 

EXB Toolypropylene composition was prepared from 100 parts by weight of a propylene/ethylene block 
copolymer having a melt index of 45 and a flexural modulus of 12,000 kg/cm 2 (the propylene homopolymer 
nortion 75% by weight) and 0.5 part by weight of the vinyl cyclohexane/propylene copolymer obtained m 
Example 7 The flexural modulus of the composition was found to be 13.400 kg/cm 2 . The inclusion of only 7 
wt. ppm of the vinyl cyclohexane polymer gave a propylene polymer composition hav.ng very high 
crystallinity. 

Example 15 

is A propylene copolymer composition containing 500 weight ppm of vinyl cyclopentane was obtained in 

the same way as in Example 7 except that vinyl cyclopentane was used instead of vinyl cyclohexane. This 
composition had a haze of 39% and an LSI of 0.4%. 
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Claims 



20 

1 A crystalline propylene polymer composition comprising a blend of a crystalline polypropylene^ with 
a polymer of a vinyl cycloalkane having at least 6 carbon atoms, said composition containing 0.05 to 10,000 
parts per million by weight of the vinyl cycloalkane unit. 

2. A composition as claimed in Claim 1, wherein said crystalline polypropylene is a homopolymer of 

25 propyl A n c e omposjtjon gs claimed in Claim ! _ wherein said crystalline polypropylene is a random copolymer 

of propylene with another a-olefin having 2 to 18 carbon atoms. 

4. A composition as claimed in Claim 1 . wherein said crystalline polypropylene is a block copolymer of 

propylene with another a-olefin having 2 to 18 carbon atoms. 
30 5 A composition as claimed in Claims 1. 2. 3 or 4. wherein said polymer of vinyl cycloalkane is a 

homopolymer of a vinyl cycloalkane having at least 6 carbon atoms. 

6 A composition as claimed in Claims 1. 2. 3 or 4. wherein said polymer of vinyl cycloalkane is a block 
copolymer of a vinyl cycloalkane having at least 6 carbon atoms with an a-olefin. 

7 A composition as claimed in Claim 6. wherein said a-olefin is propylene. 

35 8 A composition as claimd in any of Claims 1 to 7. wherein said vinyl cycloalkane is vinyl cyclobutane 
vinyl cyclopentane. vinyl-3-methyl cyclopentane. vinyl cyclohexane. vinyl-2-methyl cyclohexane. vinyl-3- 
methyl cyclohexane, or vinyl norbornane. ... - . 

9. A composition as claimed in Claim 8. wherein said vinyl cycloalkane is vinyl cyclopentane or vinyl 

cvclohexan e 

40 10. A composition as claimed in any of Claims 1 to 9. wherein said composition contains 0.5 weight 

ppm to 5.000 weight ppm of the vinyl cycloalkane unit. 

Patentanspruche 

45 1 Kristalline Propylen-Polymermasse, umfassend ein Gemisch aus einem kristallinen Polypropylen 

mit einem Poiymeren eines Vinylcycloalkans mit mindestens 6 Kohlenstoffatomen, wobet die Masse 0,05 
bis 10 000 Gewichtsteile pro Million der Vinylcycloalkaneinheit enthalt. 

2. Masse nach Anspruch 1, in der das kristalline Polypropylen ein Homopolymerisat von Propylen ist. 

3. Masse nach Anspruch 1, in der das kristalline Polypropylen ein statistisches Copolymeres von 
Propylen mit einem anderen a-Olefin mit 2 bis 18 Kohlenstoffatomen ist. 

4. Masse nach Anspruch 1. in der das kristalline Polypropylen ein Blockcopolymeres von Propylen mit 
einem anderen a-Olefin mit 2 bis 18 Kohlenstoffatomen ist. 

5. Masse nach den Anspruchen 1, 2, 3 oder 4, in der das Polymere des Vinylcycloalkans em 
Homopolymeres eines Vinylcycloalkans mit mindestens 6 Kohlenstoffatomen ist. 

6. Masse nach den Anspruchen 1, 2, 3 oder 4, in dem das Polymere des Vinylcycloalkans ein 
Blockcopolymeres eines Vinylcycloalkans mit mindestens 6 Kohlenstoffatomen mit einem a-Olefin ist. 

7. Masse nach Anspruch 6, in der das a-Olefin Propylen ist. 

8 Masse nach einem der Anspruche 1 bis 7, in der das Vinylcycloalkan Vinylcyclobutan Vinylcyclo- 
pentan. Vinyl - 3 - methylcyclopentan, Vinylcyclohexan, Vinyl - 2 - methylcycloh xan. Vinyl - 3 - 
methylcyclohexan oder Vinylnorbornan ist. ^^^^ 

9. Masse nach Anspruch 8. in der das Vinylcycloalkan Vinylcyclopentan od r Vinylcyclohexan ist. 

10. Masse nach einem der Anspruche 1 bis 9, in der die Masse 0.5 bis 5000 Gewichtsteile pro Million 
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Revendicati ns 

1 Comoosition de polymere de propylene cristallin comprenant un melange d'un polypropylene 
cristai.in eTS'un polymere d'un viny.cyc.oaYcane ayant au moins 6 atomes de carbone Jad.te composu.on 

s contenant 0 05 4 10 000 parties par million en poids du motif de vmylcycloalcane. 

2 Compos Jon selon la revendication 1. dans .aquelle ledit polypropylene cnstal.m est un 

h0m 3 OP C?m m p Sti d on s^nlaTevendication 1, dans laquel.e ledit polypropylene cristai.in est un copolymer 
statistiaue de propylene et d'une autre a-olefine ayant 2 a 18 atomes de carbone. 
w 4 Composmonselon la revendication 1. dans laqueHe .edit polypropy.ene cnsta.hn est un copo.ymere 
seauence de propylene et d'une autre a-olefine ayant 2 a 18 atomes de carbone. 

E ^ Composmon selon I'une quelconque des revendications 1. 2. 3 ou 4. dans laquelle led.t polymere de 
vinvfcvcSanrest un homopolymere d'un vinylcycloalcane ayant au moins 6 atomes de carbone 
Y 6 Co^posLn selon I'une que.conque des revendications 1. 2. 3 ou 4. dans laquelle le polymere de 
,s vinyfcydoTcane est un copo.ymere sequence d'un vinylcycloalcane ayant au moms 6 atomes de carbone 

61 d 7 Un ComPos f ition selon la revendication 6. dans laquelle ladite a-olefine est le propylene. 

8 C™£5E J2on I'une quelconque des revendications 1 a 7. dans laquelle led.t ymy cydoalcane 
est le vin^cydobutane. le viny.cyc.opentane. le vinyl - 3 - methy.cyc.opentane. le vmy.cyc.ohexane. le 
20 vinyl - 2 - methylcyclohexane. le vinyl - 3 - methylcyclohexane ou le v.nylnorbornane 

9. Composition selon la revendication 8. dans laquelle ledit vinylcycloalcane est le v.nylcyclopentane 

° U 1o Vi C^ C osmon n se.on .'une que.conque des revendications 1 a 9 dans laquel.e .adite composition 
contient 0.5 ppm en poids a 5 000 ppm en poids du motif de vmylcycloalcane. 
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